SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TQ AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-25A

6.4.3.1—Bolts
Revise the 3" Paragraph as follows:

AASHTO M 253 (AASHTO A490) bolts and
ASTM A354 Grade BD, bolts, studs, and other

C6.4.3.1
Add a 2" Paragraph as follows:

Galvanization of AASHTO M 253 (ASTM A490)
and ASTM A354 Grade BD fasteners, ASTM F1554

externally threaded fasteners, ASTM F1554 Grade 105

Grade 105 (with F, = 150 ksi) anchor bolts and ASTM

(with F, = 150 ksi) anchor bolts and ASTM A722 bars

A722 bars is not permitted due to hydrogen

shall not be galvanized. No cleaning process shall be

embrittlement. These fasteners should be carefully used

used that will introduce hydrogen into steel.

with applicable protective coatings conforming to
AASHTO M 253 (ASTM A490) and ASTM A354,
ASTM F1554 and ASTM A722 Specifications.
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TQ AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6.6—FATIGUE AND FRACTURE
CONSIDERATIONS

6.6.1.2.3— Detail Categories
Revise Table 6.6.1.2.3-2 as follows:

Table 6.6.1.2.3-2—Nzy and 75-yr (ADTT)g, Equivalent to
Infinite Life

C6.6.1.2.3

Revise the first sentence of the 8" Paragraph as
follows:

The values in the second and the third columns of
Table 6.6.1.2.3-2 were computed as follows:

Detail Category Ny 75-yrs (ADTT)s.
(Number of Equivalent to 75_Year(ADTT)q, = A
Cycles Infinite Life - F(AF) 13
Equivalentto | (trucks per Day) { TH J (365)(75)(n)
Infinite Life) 2
A 1,809,000 530 65
B 2,930,000 860 110 \
B’ 3,530,000 1035 130 75_Year(ADTT)g = ————  (C6.6.1.2.3-1)
C 4,400,000 1290 160 (365)75)n)
c 2,546,000 745 90
D 6,413,000 1875 230
E 12,071,000 3530 440 A
E 22,189,000 6485 815 Ny =——= (C6.6.1.2.3-2)

[(aF), T
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-51A

6.6.1.2.5 —Fatigue Resistance

Revise Table 6.6.1.2.5-2 as follows:

Table 6.6.1.2.5-2—Cycles per Truck Passage, n

C6.6.1.2.5

Add a new last Paragraph as follows:

Cycles per design fatigue Permit Truck (Fatigue Il
limit state) passage are evaluated by the rainflow method.

The numbers of cycles induced by the fatigue Permit

Longitudinal Span Length
Members > 40.0 ft. <40.0 ft.
Simple Span 1.0 2.0
Girders
. Near 1.5 (Fatigue 1)
Interior "
continuous support | 12 (Fatigue 11 2.0
Elsewhere 1.0 2.0
Cantilever Girders 5.0
Orthotropic Deck
Plate Connections
Subjected to Wheel 5.0
Load Cycling
Trusses 1.0
Transverse Spacing
Members >20.0 ft. <20.0 ft.
1.0 2.0

Truck passage are somewhat similar to the cycles
induced by the HL-93 fatigue truck used for Fatigue |
Limit State, except in the case of near interior supports of
bridges that spans greater than 40 feet.
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-137A

6.10.7.1.2—Nominal Flexural Resistance

Revise Eq. 6.10.7.1.2-2 as follows:

Mool [ M B ||y (6107.122)
’ M 0.32 ’

C6.10.7.1.2

Revise the 2" Paragraph as follows:

Eq. 10.7.1.2-2 defines the inelastic moment
resistance as a straight line between the ductility limits
Dy/D; = 0.1 and 0.42. It gives approximately the same
results as the comparable equation in previous
Specifications, but is a simpler form that depends only
on the plastic moment resistance M, the yield moment
resistance M,, and en the ratio D, /Dy as—alse

suggested—in—Yakel-and—Azizinamini—(2005)—Both
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-160A

6.10.10.4.1—General

Replace Eq. (6.10.10.4.2-8) as follows:

P =045f'ht
A c Vs
P2n = FyrsArs (6.10.10.4.2-8)
where:
A, = total area of the longitudinal reinforcement

within the effective concrete deck width (in.?)

Fys = specified minimum _ yield strength of
longitudinal reinforcement within the effective
concrete deck width (ksi)
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-161A

6.10.11.1—Transverse Stiffeners

6.10.11.1.1—General

Revise the 2" and 4™ Paragraphs as follows:

Stiffeners in-straight-girders not used as connection
plates shall be welded to tight-fitat the compression
flange and fitted tightly to the tension flange..—but-reed
not-be-in-bearing-with-the-tension-flange- Single-sided
stiffeners on horizontally curved girders should be
attached to both flanges. When—pairs—oftransverse
SIE'HIEI ensF_ are u_seellen 1 |zeF|| taky GI uPved-girdersrtney

The distance between the end of the web-to-
stiffener weld and the near edge of the adjacent web-to-
flange or longitudinal stiffener-to-web weld shall not be
less than 4t,, nor more than but-shall-not-exceed-the
Jesser—of 6t,. In no case shall the distance exceed and
4.0in.
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-165A

6.10.11.2.1—General
Revise the 4™ Paragraph as follows:

Each stiffener shall be either-milled attached to bear
against the flange through which it receives its load ef

by one of the following:

e Milled or ground to bear plus fillet weld both
sides,
e  Full penetration groove weld.
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-213A

6.13.1—General

Revise the 1% Paragraph as follows:
Except as specified otherwise, connections and

splices for primary members shall be designed at the
strength limit state for not less than the-larger-of:

= 100 75 percent of the factored flexural—shear;
or-axial resistances of the member or element.
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-234A

6.13.6.1.4b—Web Splices
Revise the 2" Paragraph as follows:

As a minimum, at the strength limit state, the
design shear, V,,,, shall be taken as the smaller factored
shear resistance of the girder webs at the point of splice,
¢V, foHows:

u n'
= Otherwise:
\ /L (VU +q)\lvn> (64-3_6_1_%_%
Vuw: 2 0 O
V,, =4V, (6.13.6.1.4b-1)
where
¢, = resistance factor for shear specified in Article
6.5.4.2
V, = shear-due-to-the factored-loading—at-the—point
f splice (ki
V, = nominal shear resistance determined as

specified in Articles 6.10.9.2 and 6.10.9.3 for
unstiffened and stiffened webs, respectively

(kip)

C6.13.6.1.4b

Delete the 1% Paragraph
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-235A

C6.13.6.1.4b

Revise Egs. (C6.13.6.1.4.b-1) and (C6.13.6.1.4b-2) as

follows:

For compact sections:

M,, =0, M(Dz ~4y?) (C6.13.6.1.4b-1a)
uw 4 0]
Hy, =6, (24,Y,F,) (C6.13.6.1.4b-2a)

For noncompact sections:

t D’
= w . . . . -
My =6 =5 (Fet+Fu) (C6.13.6.1.4b-1b)
t,D
= W— —_ . . . . -
H,, 2 (wa Fnc) (C6.13.6.1.4b-2b)
t,D? (C6.13.6.1.45-1)
uw 12 h'cf = Mt Tnef I
t,D (C6.13.6.1-4b-2)
uw 2 h' cf cf " ncf e
where
t, = web thickness of the smaller section at the
point of splice (in.)
D = web depth of the smaller section at the point of

splice (in.)

Ry—=—nhybrid-factorspecified-in-Article-6-10-1-10-1

frr =

Fe#hybnd—seeﬂens—m—wmweh—l;et—dees—net

it of splice th £ positive ¢

nominal flexural resistance of the compression

flange at the point of splice as specified in
Article 6.10.8.2 (ksi)
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TQ AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-235B

specified minimum vield strength of the web
at the point of splice (ksi)

Fy

Yq = distance from the mid-depth of the web to the
plastic neutral axis (in.)
or = resistance factor for flexure specified in

Article 6.5.4.2
Revise the 4™ Paragraph as follows:

In Egs. C6.13.6.1.4b-la to C6.13.6.1.4b-2b,
96—13—6—1—4-b-1—and—96—13—6—1—4-b-2— it is suggested that
M., and H,, be computed by conservatively using the
flexural resistance stresses—at-the—midthickness of the
compression flanges and specified minimum vyield

strenqth of the web. By-utilizing-the-stresses—at-the
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-236A

Revise the 6" Paragraph as follows:

Egs. C6.13.6.1.4b-1c and C6.13.6.1.4b-2¢c can alse
be used to compute values of M, and H,, to be used
when checking for slip of the web belts connections.

, Followi o firt | I

'dl HI ¢ tle Eee&dﬁ ;Ie| ﬁbl Hation-Service '”I at-the
I=e_a|e||_ l;‘e |b|Faue| Seﬁ'l"'ee H 3t t eﬁ
s%ee—eeneu;mnt—mn{h—fs—m—the—ﬂange—unde#

'%%hmwwwew
hecessary—to Setermine—a—eo E.QH' g d.
Iel 10 't.'g”' 9 Hange-w el ‘ EGIE'I'.g for SI'Ip

M, = | f -, (C6.13.6.1.4b-1c)

H, =92 (f 1) (C6.13.6.1.4b-2c)
2 S 0s

where:

maximum _ flexural stress due to Load
Combination Service |l at the extreme fiber of
the flange under consideration for the smaller
section at the point of splice (positive for
tension and negative for compression) (ksi)
flexural stress due to Load Combination
Service Il at the extreme fiber of the other
flange of the smaller section at the point of
splice with f; in the flange under consideration
(positive _for _tension and negative for
compression) (ksi)

|—h
i
I

In Egs. C6.13.6.1.4b-1c and C6.13.6.1.4b-2c, it is
suggested that My, and H,, be computed by
conservatively using the stresses at the extreme fiber of
the flanges. As an alternate, the stresses at the
midthickness of the flanges or the inner fibers of the
flanges can be used. In either case, the stresses are to be
computed considering the application of the moments
due to the appropriate factored loadings to the respective
cross-sections supporting those loadings.
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-238A

6.13.6.1.4c—Flange Splices
Revise as follows:

At the strength limit state, splice plates and their
connections on the—controlling flanges shall be
proportioned to provide a minimum resistance taken as
the design stress, F¢, times the smaller effective flange
area, A, on either side of the splice, where F is defined

as:
fcf
- +(X(I)f va
F, =l > 0.7500, F
F =adF, (6.13.6.1.4c-1)
in which:
A. = effective area of the flange (in.%). For
compression flanges, A, shall be taken as the
gross area of the flange. For tension flanges, A,
shall be taken as:
o,F,
A= | MU A< ,/_\g (6.13.6.1.4c-2)
¢y Fy
where

R, = bybridfactor—spectied—in-Article—6-10-1-101-
oF —hybrid see_t;_e IS WRICR II efl eleesl QE

a = 1.0, except that a lower value equal to (F/Fy)
may be used for flanges where F,, is less than
Fyt

¢ = resistance factor for flexure specified in Article
6.5.4.2

Fn = nominal flexural resistance of the flange (ksi)

Fy« = specified minimum yield strength of the flange

(ksi)
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-239A

¢, = resistance factor for fracture of tension
members as specified in Article 6.5.4.2

¢, = resistance factor for yielding of tension
members as specified in Article 6.5.4.2

A, = net area of the tension flange determined as
specified in Article 6.8.3 (in.?)

A, = gross area of the tension flange (in.%)

Fu. = specified minimum tensile strength of the
tension flange determined as specified in Table
6.4.1-1 (ksi)

Fy. = specified minimum yield strength of the

tension flange (ksi)

Delete the 2™ Paragraph

Delete Eq. (6.13.6.1.4¢-3)

C6.13.6.1.4c

Delete the 3 Paragraph

stress-must-be-equal-to-or greater than 075 e Fy-

Delete the 7" Paragraph.

St |ee, Illa' gesl_ ell o yb Idl sections—are a_llel .“"9d o
of the flange-in-Egs—6:13.6.1.4¢-1,-6.13.6.1.4¢-3and
6:13.6.1.4¢c-5-is-divided-by the-hybridfactor-R,instead
ofreducingF by R,—-actuality—yielding-in-the-web
results-in-an-tnerease-in-the-applied-flange-stress—\When

the—tHange—design—stress—is—tess—than—or—equal—to—the
specified '_' iR 'MEIQ. strengt ; of-the “e.b ”. .
equa.l to-1.0-sincet eres theo e’tleablfy_ 0 5'e.|d'l'g " tl_e
web.-—he Ie_ael S _eddl g-factor—R .
tlnese equaltlels Sthee E.IE.IB_IESEFIIGE QII tl'e welbl_sp.llee
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS T0 AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-240A
6.13.6.1.4c— Flange Splices C6.13.6.1.4c
Revise f; definition after Eq. (6.13.6.1.4c-5) as follows: Revise the 10" Paragraph as follows:
fy = maximum flexural stress due to Load For box section cited in this Article, including
Combination Service Il at the extreme fiber sections in horizontally curved bridges, longitudinal

midthickness of the flange under consideration
for the small section at the point of splice (ksi)

warping stresses due to cross-section distortion can be
significant under construction and service conditions
and must therefore be considered when checking the
connections of bolted flange splices for slip for fatigue.
The warping stresses in these cases can typically be
ignored in checking the top-flange splices once the
flange is continuously braced. The warping stresses can
also be ignored when checking splices in both the top
and bottom flanges at the strength limit state. For these
sections, St. Venant torsional shear must also be
considered in the design of box-flange bolted splices at
all limit states. St. Venant torsional shears are typically
neglected in top flanges of tub sections once the flanges
are continuously braced. The bolts for box-flange
splices may be designed for the effects of the torsional
shear using the traditional elastic vector method that is
typically applied in the design of web splices.
Depending on the limit state under investigation, the
shear on the flange bolt group is assumed caused by
either the flange force due to the factored loads, or by
the appropriate flange design force, as applicable. The
moment on the bolt group is taken as the moment
resulting from the eccentricity of the St. Venant
torsional shear due to the factored loads, assumed
applied at the centerline of the splice. At the strength
limit state, the torsional shear due to factored loads
should be used. reed-not-be-multiplied-by-thefactor;
R.—from—Eg—6-13-6-1-46-3—when—computing—the
moment—forthedesigh—of-the-splice- The box-flange
splice plates in these cases should also be designed at
the strength limit state for the combined effects of the
appropriate flange force and the moment resulting from
the eccentricity of the St. Venant torsional shear due to
the factored loads.
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-241A

C6.13.6.1.4c
Revise the 11™ Paragraph as follows:

In cases for straight girders where flange lateral
bending is deemed significant, and for horizontally
curved girders, the effects of the lateral bending must
be considered in the design of the bolted splices for
discretely braced top flanges of tub sections or
discretely braced flanges of I-sections. The traditional
elastic vector method may also be used in these cases to
account for the effects of flange lateral bending on the
design of the splice bolts. The shear on the flange bolt
group is assumed caused by the flange force, calculated
as described in the preceding paragraph. The flange
force is calculated without consideration of the flange
lateral bending. The moment on the bolt group is taken
as the flange lateral bending moment due to the
factored loads. At the strength limit state, the flange
lateral bending moment due to the factored loads should

be used. need-not-be-multiplied-by-the factor-R.from
Eg—6136-14e-3-whencomputing-the-momentfor-the
design—of-the—splice: Splice plates subject to flange

lateral bending should also be designed at the strength
limit state for the combined effects of the appropriate
flange force and the flange lateral bending moment due
to the factored loads. Lateral flange bending can be
ignored in the design of top flange splices once the
flange is continuously braced.
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SECTION 6: STEEL STRUCTURES
CALIFORNIA AMENDMENTS TQ AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION 6-242A

6.13.6.2—Welded Splices
Revise the 2™ Paragraph as follows:
Welded splices shall be designed to—resist—the

6131~ at the strength limit state for not less than 100
percent of the factored resistances of the member or
element. Tension and compression members may be
spliced by means of full penetration butt welds; splice
plates should be avoided.

Revise the 3" Paragraph as follows:

Splices, except for
orthotropic decks. shall not be field welded.
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-246A

6.14.2.8—Gusset Plates

Revise as follows:

6.14.2.8.1—General

Gusset plates, fasteners and welds connecting main
members shall be designed at the strength limit state for

C6.14.2.8
Revise as follows:
C6.14.2.8.1

Major revisions are based on Caltrans successful
practice and Caltrans Guide Specifications for Seismic

not less than 100 percent of the factored resistances of

Design of Steel Bridges (Caltrans 2001).

the member.
Gusset plates, fasteners and welds connecting other
members shall be designed at the strength limit state for

Figure C6.14.2.8.1-1 shows the effective width for
a_gusset plate in accordance with Whitmore's method

not less than the factored force effects of the member.

(Whitmore 1952).

The nominal resistance of a gusset plate shall be
based on the effective width as shown in Figure
C6.14.2.8.1-1. The gross and net cross-section area shall
be on the effective width.

The provisions of Articles 6.13.2, 6.13.3, 6.13.4 and
6.13.5 shall apply, as applicable.

Gusset or connection plates should be used for
connecting main members, except where the members
are pin-connected. The fasteners connecting each
member shall be symmetrical with the axis of the
member, so far as practicable, and the full development
of the elements of the member should be given
consideration.

Re-entrant cuts, except curves made for appearance,
should be avoided as far as practicable.

The—maximum—stress—from—combined—factored
Hexural-and-axial-Hoads-shal-net-exceed-¢ Fbased-on
thegrossarea:

The-maximum-shear-stress-on-a-section-due-to-the
factored-loads-shall-be—¢,F /A3 —for uniform shearand
&,0-74F A3-for flexural shear computed-as-the-factored

H-the-length-of the-unsupported-edge—of-a-gusset
plateuexeeeds—Z—O@(—EﬁFy)Mﬂmes—ns—tMeIGmss—th&edge
shal—be—stiffened—Stiffened—and—unstiffened—gusset

o 2 Re® T I\
N Sle e /7 * ﬁ\/

Effective Width |
1

Effective Width \—

N S
(b) Welded Gusset Plate

(a) Bolted Gusset Plate

Figure C6.14.2.8.1-1—Effective Width of Gusset Plate
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TQ AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-246B

6.14.2.8.2—Limiting Unsupported Edge Length to
Thickness Ratio

The unsupported edge length to thickness ratio of a
gusset plate shall satisfy:

L
Tg <2.06 FE (6.14.2.8.2-1)
y
where
Ly = unsupported edge length of a gusset plate (in.)
t = thickness of a gusset plate (in.)
E = modulus of elasticity of steel (ksi)

M
<

specified minimum yield strength of the gusset

plate (ksi)

For stiffened edge, the following requirements shall
be satisfied:

e For welded stiffeners, slenderness ratio of the
stiffener plus a width of gusset plate equal to ten
times its thickness shall be I/r < 40.

e For bolted stiffeners, slenderness ratio of the

stiffener between fasteners shall be 1/r < 40.
e The moment of inertia of the stiffener shall be

1.83t‘u/(b/t)2 ~144

C6.14.2.8.2

The moment of inertia of the stiffener that is
required to develop the post buckling strength of a long

plate _has been experimentally determined by Eq.

(6.14.2.8.2-2) (AIS] 1962)

I, > (6.14.2.8.2-2)
9.2t
where:
I = moment of inertia of a stiffener about its strong
axis (in.")
b = width of a gusset plate perpendicular to the
edge (in.)
t = thickness of a gusset plate (in.)
6.14.2.8.3—Tensile Resistance
The tensile resistance of a gusset plate shall be:
(I)Ll An FU
P = (|)yAg Fy < R (6.14.2.8.3-1)
r
where:
A, = net cross-section area of a gusset plate (in.%)
Aq = qgross cross-section area of a gusset plate ( in.?)

C6.14.2.8.2

C6.14.2.8.3

This requirement is to ensure that the tensile
strength is governed by vielding in the gross section,
and fracture in the net section and block shear rupture

are prevented.
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SECTION 6: STEEL STRUCTURES

CALIFORNIA AMENDMENTS TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS — SIXTH EDITION

6-246C

F, = specified minimum tensile strength of the
gusset plate (ksi)

¢, = resistance factor for tension fracture in net
section = 0.80

¢, = resistance factor for tension yielding in gross
section = 0.95

R, = factored block shear rupture resistance

specified by Article 6.13.4

6.14.2.8.4—Compressive Resistance

The nominal compressive resistance of a gusset
plate, P,, shall be calculated in accordance with Article
6.9.4.1.

C6.14.2.84

The effective length factor, K in Egs. (6.9.4.1-1)
and (6.9.4.1-2) may be taken as 0.6 for the gusset
supported by both edges, and 1.2 for the gusset
supported by one edge only (AISC 2001); A, is the
average effective cross section area defined by
Whitmore’s method; | is the perpendicular distance from
the Whitmore section to the interior corner of the gusset.
For members that are not perpendicular to each other as
shown in Figure C6.14.8.2.4-1 (AISC 2001), | can be
alternatively determined as the average value of

L1+L2 +L3
3

| = (C6.14.2.8.4-1)

Figure C6.14.2.8.4-1—Gusset Plate Connection

where:
L, = distance from the centerline of the Whitmore
section to the interior corner of a gusset plate
(in.)
L, Ly = distance from the outside corner of the

Whitmore section to the edge of a member;
negative value shall be used when the part of
Whitmore section enters into the member

(in)
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6.14.2.8.5—Flexural Resistance

The nominal flexural resistance of a gusset plate,
M, shall be determined by:

M, =S Fy (6.14.2.8.5-1)
where:
S = elastic section modulus of the cross section of a

qusset plate (in.”)

6.14.2.8.6—Shear Resistance

The nominal shear resistance of a gusset plate, Vy,
shall be determined by:

V= 0.58FAq (6.14.2.8.6-1)
where:
Ay = gross cross-section area of a gusset plate (in.%

6.14.2.8.7—Yielding Resistance under Combined
Flexural and Axial Force Effects

The Whitmore’s effective area and other critical
areas of a gusset plate subjected the combined flexural
and axial force effects shall satisfy the following

equation:

M M P

ux uy

+ +——Z
d)fSXFy d)fSyFy ¢FyAg

(6.14.2.8.7-1)

where:

O resistance factor for flexural

¢ = resistance factor for axial compression = 0.9,
for axial tension yielding = 0.95

My = factored moment about x-x axis of the gusset

M

plate (k-in.)
w = factored moment about y-y axis of the gusset

plate (k-in.)

P, = factored axial force (kip)

S, = elastic section modulus about x-x axis of the
gusset plate (in.%)

S, = elastic section modulus about y-y axis of the
gusset plate (in.%)

A, = gross area of the gusset plate (in.%)

F, = specified minimum yield strength of the gusset
plates (ksi)
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6.14.2.8.8—0ut-of-Plane Forces Consideration

For double gusset plate connections, out-of-plane
moment shall be resolved into a couple of tension and
compression forces acting on the near and far side
plates.

For single gusset plate connections, out-of-plane
moment and shear are about the weak axis.
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